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[AHH@] ^51 MS! AH 

[XIISSUH 2003.09.25 
I^JII^SIMfl] H01L 

SnrSslJ Method for fabricating semiconductor device 

[g§] i¥3» ^slAf 

[SS!eJ3H] 1-1998-106725-7 
[CHE.I2J] 

[£!§] AHS!*} 
[ CH £l &1 3 H ] 9-2002-000233-5 

2003-014348-4 

S^S^I] KIM, In Su 

[^eJ^^eiS] 651012-1800914 
I^aSJs] 442-739 

4*2! A| fig? S§§ »S^§0H&M 150-703 

[^31 KR 

imm mm^ xii42££i ^soii °\m is, xn6o^2j ^§oii 21 

m §2I£J A|- S S^tfUDK CH£|°J 
AH21^ (21) 

[5|g§2!S] 18 S 29,000 SI 

pi&assi oe OS 

[o^^g^] 0 3 OS! 

[&Al§^S] 10 m 429,000 SI 

458,000 SI 
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102(^)30066582 #^ ^7}: 2004/1/9 

£ ^7>^ ^l^Hj-^o!] gift ^ o,S, 2tcf ^H1*>7)1^ ^ XI 71 ^^-i- 

^>7l^t ^Sl+ ^eflAi xl ^ a] ^sH= tj^-§; xl^^- «}£X1 ^ 

E7f *g>£^ 7l^ofl ^>7l^l 4^3t ^^^VJl ^^Hr ^Tfl, <#7] 7)}o}^ A\o] 

ofl H.ei<d: XlT^Kr #7]], o]^ a*<y ^-S- ^*J*Hr ^Tfl ^ ^71 o]^ ^ol 

^EfA^ £ yJr£ ^ $m ^f-*H Alz]- * o]^-oj 

^1 ^*Hr Xl^^H ^^"^ ^ #EflA] nll2.^ ^ 

^ ^3]- A] ^ o. ^7^ ^71^ S.A^ 7 fl^ - o}- Jl^7} ^t^. 

£ 2d 
[AflojcX] 
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1020030066582 #3 l^f: 2004/1/9 

^1 2: {Method for fabricating semiconductor device} 



51 la tfl^l £ lc^r ^2fl 7l#o)l 21 tr §2fl^l i*}o} 2r<?] ^ *4EtH» 

£ 2a vfl^l £ 2dTr <£.£*11 4i*r^ ^^^^^ M-^Ml ^^S.. 



O 



<3> ^ tiV £ ^l| ^t}o] ^lS^lHl W ^JlS, iLCf ^]s].7ll^ ^ *fl7l ^Z}--g- 

ol-g-^o} ^>7l^l i^^(self aligned source; SAS) §efl*l 41^1 iHS^r 

tt ^1^*1 aVJE^l ^*r^ ^l^wj-^ofl ^-tr 

<4> ^tiV^o.^, #2flA] ^aflA^ dtiLi ^(source line)# ^*>7l ^sfl z| cf^ ^ 

^ i^.i°fl ^E«-g- <£^s}-^ ^(metal contact ) U 0 V ^ °1 5^. °1 y <^-& 

^(contact margin)^- -HSjsfl^ afl^ofl zL^3^j ^HItt 3^}*] "o^m 
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<&A- 2004/1/9 



€ ^(source line)# ^-g-^>i $14. 

' <5> tfl*!- 1 ?!^- ^-^^7fl^Ji 2003-49450^<Hl ^ ^>7l^^ ±$L^ ^ -f-*fl i^-^ 

• ^-fr =r^^ *r ^IH 7M15]<^ ^tb^l^" ^l^fl^Ji all 2001-104910 

TflolB^. ^AJS^nV-g- #^X\%] ^EflS., ^ € ^-£3 ^ = A>5j-n> 

# ^1 7l*}-7] ^4 ^fsH <3flEly <3<3^ 7m ^5l^o) ^£l^ ^ «M*Rr 

< 6 > S*V, f-«Sl ^1 5,955,759^^1^ ^ ^^1-^1 cflsH 7} 7] ^^/ 

= ^ehe^. a^S}.^, 7]^ tII^Ih 7] %K parasitic gate resistance)^- #°l7l 3l*H T- 

7>^£] 7f7l ^£ ^ Stt ^/#^^Sl^ TllolH* ^*Kr a o^^l tfl*H 7lafl£lol & 

5,552,331^1^ 7f7l^^ dflj^oV ^o]e «^] ^ ol^ 

^ <3^!* ULJL^i^- B^^l^^Sl 711 nq-Hl- >H3. cf€- ^ ^ojA^l- ^^*f^ 

<7> £ la 01^1 £ lc^ f^Hfl 7l#ofl o]*l ^sflAl ^o] hj-^o. ^^^ 7] 

W 4:7}-^ ^^£olcf. 
<8> £ la» te^l 7l^(ll)o11 ^-^^(-£^1 ^)-§r 
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^ ^ (field region)^- ^(active region)^- ^£](def ine)*>Jl, ^j^ja °$<*o] 

«K£*ll 7l^r(ll) E") s. #3^(12)^- ^tr^. ^ #3^(12) #ofl s.^ 7)MH(13), 

-fi-#*fl^(14) ^ eSl- 7))°} H(15) 7> ii» TlMBCstack gate) ^» ^tr^r. ^7} 

• WSi x , W, CoSi x> TiSi x ^4 ^ l-^f^l 3-§-S}:n. *}7l 

33 rt^^ #*3*]-7i ^*H, 7>7i^^ iii n>^a. ^-8: -f-sfl ^-^^ *q-sl 

°1 7fl«j-^ iSEfl^liB 2fl€(16)-i: i«j TIME ^-2:^1 ^J^ti-. l^efl^iB 2fl€(16)£r 
0.07Afln £^ ^Sflot 

<9> S. lb# % v 2:^>^, ^>7]^1 i^.^ ^z|(SAS etch) *1*8*M ^^-^ ^ ^ 

o)l ^#^1 ^ «^n1- ( c Al o> ^T^H ^91 a>£^l 7]^r(ll)ol 2.^- ^ 

#El7ll S>J7, 7>7l^^ ^^.^ ^Ml W 7}7l^l ^o.^ ^ 

A *3 ^ W *3 ISE^liB 5flli(16)^r <H3 ^14 ^O] wv^sl^ ^17> 

<io> S. lc# #3:5}^ , ^7} Tjs^ Il^l^liB 3flH(17)# ^ol p>>,3^ °1 

-g-tl € °}£t ^(cell source ion implantation) ^^-Br ^S^M ef-^ *]<3 

£1 «VE*fl 7l^(ll)ofl o]^o) ^<y<g ^gfl^ ^o.^ ^oi (18) ^. ^^*Vr4. 
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• JL ^7)^ 7B^^- ^ «V£*ll ^tij-ig-g- ^^^-ofl ^ 

#4, fHf 7l]olH 5L#^-# ^V^lS #SV*m #31, #7] ^Vs^, #5.^ TflolH 

17} 7]^ofl 71-7)^1 ilii 4i3t ^*K2 ^^Hr ^Tfl, ^7l 7)] °1 iE. A>o] 

oil i^2] D -l-t *ll T^Rr ^1, o]^ ^ ^o. t^j ^ ^7l o]^ -,og 

^ SL^r ^He] D -|t ^VaJ^ DflDj^l- ^T^Rr #7j]l- aj-S^l ^7}^ 

t£o} ^UHl-i- £Als>Jl ol^ £ T^^. %V^^V ol^> ^ofl o}^ ^sJ-^-Tll 

<15> £ 2a S 2d^ ^l^^-l: L M\H ^^^^^ 0 14. 

<ie> c 2a ^ ^o], ^7}^^°>(21)ol ^t)]5j o}£^ 7l^r(20)^Hl ^5}- ^(22) -8: ^ 

^ A o V 7l ^s}-^ ^ofl 7flo]E £#^(23), -^-^1^1^(24), ^Bt TllojB 51^1^(25) 
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■§- ^ ^7} 7\)o)B. 5L*d u -\, ^r^M ^ «!- TflolH 

<18> AV 7 ] #5.^ TflolH JL7]^9] *}£^-§; 7^^ &| ^-^S. 

^ ^(P) a]^(As)» °l£r^ ^ i#£^(P0Cl doping) 

<i9> ^"71 -B-^^l^ Jl-H-^i^: ^ %^^ 0 tKbreakdown voltage) ^M§-§- 7}*]*= 

.2.3*1, ONO(oxide-nitride-oxide)e]-AS ll^sfe v}^^*}^. 
<20> 4V 7 | ^e-g. TflolH £^§^ S J^^- ^ ^cf. 

<21> ^}-^ Jl^^Sj-oll ttl-2}- $-) = BKl ^J-g. ^-^A]7l7l ^Sfl ^-Bf- TflojE ^-«-ofl 

*}#^ ^A}o|*= n|-g- ^/^M #7] SEf 7l]olB SL*}^ ^5lA>ol 

<22> o^, £ 2b2f ^M, 7))o]B7\ 7l^^l 7]- 71^ ^B^-&- ^3(26)* ^^sfjl 

7]^ol 2.3= ii#£l7ti 
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<24> #7] ^V^sj^-^r ^^^izj-^S H >^-3j*>7ll^ 100 ifl*l 130mT^ ^SjSHM 800 vfl^l 

1500W2] (top power 800 vfl*l 1300W^ n>^ ^(bottom power)* °l7>*l-jl, 3 vflx] 

5sccm^ C 4 F 8 , 2 vfl*j 6sccm^ CHF, 1 ifl*l 5sccm^ 0 2 ^ 100 ifl*] 300sccm^ Ar^: ^r^rfe 

<25> £ 2dS*r ^>7l^l iiL^-g- D>^a# °1£ °}i3S <>l-§-*r 

<^ *3(28)-g- ^W^f. 

<26> aV 7 ] 7>7l ^ ^ + ^r°J 4i3i <>l-8-*M o]£- ^-§- ^ 

*H a>3E^7)^ofl oj^-ol ^o_^ H^-oi^- ^^^j-cf. 

<27> o]* , ^SL^ ^-91°} 71^2] ^^oii *£<£%~§r ^W^r- ^"71 ^<g#£- BPSG7> 

<28> AV 7 ] ^7>^^^ ^T^Al ^AlAlZ]--g- #&)-^n} ^-Efl# o] -g-^l nfl-g-ofl f^Sc} iflofl 

€^fl*Kr °)^r°fl ^tr 7ti°lH^ ^^^oj] ^sH, £Etr °l£r ^^HHS. o)^ofl 

<29> ojE^tr ^# ^l7le>7l ^<5><*| ^AlAlzJvg- ^tr4- 

<30> A> 7 1 5j-*V ^AlAlZ|--g- E]£E f^off A>-g-*fM til^ uflj^ o}£ O-Ol^ gVj, ^ 

^(radical H ^^M-Tfl *Vr4. ©1^-^ nfl-g-ofl o> £ ^ 7 )^- 

<3i> a 0 V 7 ] 3^ ^^iai^ -f-aj-^ <&JzJ-o.3. ag*H^]i^ u>^-aj«i|-7flfe 200 ifl*l 250mTorr^ 

<g-3|«HM 300 vfl^l 500W2} *V°la.5-S)H U ^l7>«ral t 200 vfl*] 280sccm^ CF 4 ^ 40 

Lfl*l 80sccm£] 0 2 * *r-§-*Hir -^S^H ^l^, ^3" H>^-^*>7llfe- 225mTorr£) ^l^Hl 
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*\ 400WS] n><>l5L3.$H a. jxj-^l- «y7]-5>Jl, 240sccm^ CF 4 ^ 60sccm^ 0 2 # A ]-§-^ 

<32> oje^ 2}-^ ?i^^4^ °l£r°fl #^^^^1 MH ^fls}^ 

<33> 0]^ as^^ #7} ^ ^AIAI^ 7l^;# ^l^M, 7}®°) ^ofl 

7)# ji^o] Aj-eJ-^o!)^ ^aJ}^ 4^^^ ^ojo] T^^tf. Mj-^o] zle^ 

£^#3 ^"^-¥-1- J£^*Rr #*fl ^Hl 7>^] 

7-}^ 2] iflofl ^o.^, ^ vflol] 5^ 3-° 3- 

<35> nfefA^ wv^cq av^j ^^j.^ ^^o o >»j^ 2}-*]- ^Al^lz^-|- -f-sj-a} Alz]- ^ o]-g-^oi 

*1 t^Rr 3*}^ ^T^M ^ #5flAl ^SLSJ ± 

7\2\ %-^} ^7}o\' £*J-§- ^5]-^ ^>2] ^7]^ 7^^- ^ ol^ J:47V ^Cf. 
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i] 

±.^^o] ^W]^ aV£^ 7l^ofl 7l)o)H 5L^ ( -fr^*^, 

^7} 7]]o]B7\ <g>8€ 7l4<H| ^>7l^l iii* o}A 3f ^|^*>jl aflE^^ ^^1; 

#7l 7flo};E A>o]6fl =E^\f 4l7>^ Ej ^SHr ^741; 
<>l£r ^j* #7)1; £ 

^7] o}£ -ol tri. i^e] D 4 ^l^Al «VAJ*J. *fl7^Rr #7fl; 
1- i^V^r ^E^) ;£7}o] *)l^«o Vl 3. 

21 
3] 
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1 3^$" 4] 

A <M ;£aia1z}-£. 100 tfl*l 130mTorr^ <g-^«HM 800 ifl*| 1500W£) t^M^ 800 
1300W^1 «HJ 4^1" ^17>*V^ ^z^^o)]^ ^A]sr}^ ^-g- ^ Hi-s.^] .^o} 

5] 

A oM ^^z^ 3 5sccm^ C 4 F 8 , 2 ifl*l 6sccm^ CHF 3> 1 vfl*] 5sccm^ 0 2 ^ 100 

tfl^l 300sccm£] Ar* a>-§-*}^ ^z^^o^ aVi^ 

6] 

^^A] i^f^^BV ^^t}^ ^.sRr ^o\}*\ 

t-flul^o} ^ *l]7i^-g: ^JAS S}-^ HV^^l i^o^ ^l^HVrt 



16-12 



1020.030066582 #^ 2004/1/9 

[^t 1 * 7] 

^"71 5)-*)- ^^ZjvSr 2]£B 7>-g-^A-j HV-g-^ t^o] o.oJ_g. nV^, 

8] 
9] 

^7) 5}*]- ^^Al^ 200 tR*l 250mTorr^ oj-^sHH 300 i-fl*] 500W2] o] w. 

10] 

4V7) sj-tj- £^z|-£- 200 i-H^l 280sccm^ CF 4 ^ 40 80sccm2} 0 2 * A f-§-^ ^4 
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